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Artificial Intelligence (Al) is quickly making its way into the
economy. Itis rightly considered as a gamechanger and from
an investor perspective, it is important to identify potential
winners and losers.

There is overall agreement on positive productivity and
growth effects. However, empirical estimates widely dif-
fer, ranging from an 1.5% additional annual productivity
growth to just 0.064%.

Countries are not equally prepared to reap the benefits from
Al. To identify likely winners and losers we developed a pro-
prietary GenAM Al index (55 countries) based on various
categories: innovation, adaption and diffusion, human
capital, and regulation.

BEST 10 Al ECONOMIES

AIPI: 174 countries

Denmark, Estonia,
Netherland, New
Zealand, Switzerland

AlVibrancy: 36 ‘

countries:

WORST 10 Al ECONOMIES

Colombia, Peru, India,
S. Africa, Philippines

Egypt,
Kuwait,
Ukraine,
Vietnam

S. Africa

Brazil

S. Arabia,
Australia, Russia,
Ireland, Turkey,
Estonia. Mexico,
New Zealand

Chile, Greece,
Hungary, Peru,
Poland

France, India,

Malaysia, S.
Japan

Korea, UK

There exist other such indicators. The IMF’s Al Preparedness Index (AIPI) is a very broad indicator (covering 174 countries)
while the Global Al Vibrancy tool (AIVT) from Stanford University has a deeper focus, containing 42 specific Al indicators
but covering only 36 countries. Our indicator lies in between. The US, Singapore and (somewhat surprising) Germany are
identified by all approaches as the economies best positioned to benefit, and Brazil the least promising.

We would also include China, the UK, South Korea, the United Arab Emirates, France, India, Japan, Malaysia, Sweden and
Finland in the top group, but we are more sceptical regarding Kuwait, Vietnam, the Ukraine, Georgia, Hungary, Poland,

Russia, Mexico, South Africa and Turkey.

A general shortcoming of all Al indicators is that they are based on data published with a substantial lag. The approach
presented here can therefore only be a first screening. Our analysis also suggests that investors should not simply rely
on broad classifications like MSCI EM, EU or BRICS when it comes to Al.
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1. Al: a gamechanger

What is Artificial Intelligence (Al)? There is a common under-
standing that Al is related to the ability of machines to per-
form tasks on their own. It describes a wide range of tech-
nologies that power many of the services and goods we use
every day which in former times required human intelligence,
e.qg. for identifying patterns. The current Al revolution is based
on generative Al models and is no longer just an academic
innovation but increasingly driven by the private sector.

One can differentiate among four types of Al technologies.
First, LLMs (Large Language Models) are designed to under-
stand and generate human language. These models are
trained on vast amounts of text data to learn statistical pat-
terns, semantic relationships, and contextual understanding
of language and are focused on generating responses that
mimic human speech (i.e., chatbots). Second, ML/PA (Ma-
chine Learning/Predictive Analytics) are quantitative, statisti-
cal models involving algorithms that make predictions or de-
cisions learning from input data, updating in real time, and
improving performance from feedback from objective func-
tions. Third, Other Natural Language Processing unlike to
LLMs deals with processing natural language produced by
humans in order to extract meaning from the text. Fourth,
speech recognition also known as ASR (automatic speech
recognition), converts spoken language into written text or
commands. It involves the process of transcribing spoken
words or phrases into a textual form that can be processed,
analysed, or acted upon by computers or applications.

That said, the importance of Al goes far beyond economics.
A recent Brookings study focuses on the fundamental im-
pact on society, warning that the concentration in the Al
gains could increase economic inequality and ultimately lead
to a vicious feedback loop of eroding democracy and rising
inequality. There is also potential to create misinformation
and to violate laws and regulation. Other concerns arise from
biases and even potential discrimination from the dataset on
which Al is trained, as well as cybersecurity issues. There is
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increasing political awareness about the potential benefits
from Al and very recently US President Trump announced a
$ 500 bn private Al infrastructure joint venture.

That said, in what follows we restrict ourselves to the pure
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economic effects and focus on the potential impact on
productivity and growth. Al is currently fundamentally built on
solving prediction problems; a large and growing number of
tasks can be (re-)formulated as prediction problems, and thus
solved effectively, ranging from image recognition to optimi-
sation problems as well as to text and image generation.

The ability of firms and countries to adapt to Al and reap its
economic benefits will shape the future economic order. In
what follows, we will briefly review the potential productivity
gains from Al (chapter 2) and then outline some empirical ev-
idence by countries (chapter 3). Thereafter, we will present
our proprietary country rankings based on our Al indicator
(chapter 4) and compare the results with those of other ap-
proaches (chapter 5) before concluding (chapter 6).

2. How big is the productivity potential?

Al has the potential to increase productivity in various eco-
nomic activities. Recent estimates of potential productivity
gains for specific tasks range from 10% to 56% (OECD 2024
17). That said, an extension of these benefits to whole indus-
tries is not straightforward as there seems to be a productivity
premium for large firms and higher gains for inexperienced
workers. Yet these micro-level findings largely capture the
short-term effects from early adapters. In contrast, the long-
run impact of Al on aggregate productivity growth will
depend on the extent of its use and its permanent inte-
gration into business processes.

According to the literature (see OECD 2024 for an overview),
the acceleration of Al development and diffusion has not yet
been associated with higher productivity growth at the


https://www.conning.com/insurance-expertise/purchase-reports/article/Transformative%20AI%20Technology%20Insights%20from%20Connings%20Executive%20Survey%20%202024%20Focus%20Report/TIFS0224
https://www.brookings.edu/articles/ais-economic-peril-to-democracy/
https://www.cbsnews.com/news/trump-announces-private-sector-ai-infrastructure-investment/
https://www.oecd.org/en/publications/the-impact-of-artificial-intelligence-on-productivity-distribution-and-growth_8d900037-en.html
https://www.oecd.org/en/publications/the-impact-of-artificial-intelligence-on-productivity-distribution-and-growth_8d900037-en.html
https://www.oecd.org/en/publications/the-impact-of-artificial-intelligence-on-productivity-distribution-and-growth_8d900037-en.html

macroeconomic level, and there are some important factors
contributing to uncertainty about the timing and strength:

First, delayed aggregate productivity responses are common
to so-called General-Purpose Technologies (GPTSs), such as
the steam engine, electricity, and the internet. GPTs initially
require investment in complementary inputs — not well meas-
ured in National Accounts— before they can deliver productiv-
ity gains. This leads to a Productivity J-curve, characteris-
ing the adoption of a new GPT. In the first stage of adoption,
both output and inputs are systematically underestimated due
to unmeasured intangible investment. In a second stage there
is an overestimation of total factor productivity (TFP) once the
benefits of technological complementary intangible assets
materialise. As much of the investment in Al is in intangible
assets that are currently hardly measured and integrated into
macroeconomic statistics, their overall aggregate effects may
be difficult to capture.

Moreover, the increased use of proprietary data by firms
might have reduced the potential for increasing returns to the
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extent that they cannot be freely replicated by other firms
(the so-called appropriability effect).

Finally, demand growth for products from Al-boosted indus-
tries will most likely reach a limit, as consumers might shift
demand away towards other, less productive sectors, as
prices fall for these products and income rises. As a result,
while overall productivity levels will be lifted through Al,
productivity growth could be dampened by this so-called
Baumol disease.

With these limitations in mind, there are still huge gains to
be made. McKinsey estimates that generative Al could add
the equivalent of $2.6 trillion to $4.4 trillion annually across
the 63 use cases analysed. According to the study, this esti-
mate would roughly double if the impact of embedding gener-
ative Al into software currently used for other tasks were
taken into account. Generative Al could enable labour

Generali Asset Management | Core Matters

productivity growth of 0.1% to 0.6% annually by 2040, de-
pending on the rate of technology adoption and redeployment
of workers’ time to other activities. Combining generative Al
with all other technologies, work automation could add 0.5 to
3.4 percentage points to annual productivity growth thereby
leaving potential for productivity growth to increase strongly.

Goldman Sachs predicts an annual 1.5 pp boost to US labour
productivity over the next decade if widespread adoption of Al
is achieved which compares to recent productivity growth of
about 1%. The major drivers of growth are assumed to be
faster rates of innovation, which in turn are driven by higher
efficiency of researchers.

However, some academic studies are less optimistic. Ace-
moglu for instance estimates that TFP will be higher by
0.66pp in 10 years, or annual TFP growth will be higher by
around 0.064%. The author even argues that the encouraging
empirical evidence so far is based on easy-to-learn tasks;
applying Al to harder tasks may not be straightforward.
Many specific, context-dependent factors are at work reduc-
ing the predicted TFP gains over the next decade to 0.53%.
The key to reaping all the benefits from Al is continued im-
provement in Al capabilities and fast widespread adoption to
engineer complementarities with human skills and other tech-
nologies. This is where public policy also comes into play.

3. Which countries will benefit most from Al?

Notwithstanding the uncertainties about the Al-induced
productivity boost, there is no doubt that countries need to
adapt to the new technology and that the timing and penetra-
tion of Al will be key to reaping its growth potential. How well
prepared are individual economies to adapt to Al, and which
countries are likely to benefit most?

The IMF recently developed an Al Preparedness Index
(AIPD) which assesses the level of Al preparedness across
174 countries, based on a rich set of macro-structural indica-
tors. It is the sum of four key dimensions: digital infrastruc-
ture, human capital, technological innovation, and legal
frameworks which are seen as relevant for smooth Al adop-
tion. The resulting scores in the graph below show, not sur-
prisingly, that the advanced economies are generally better
equipped than the developing ones. However, according to
the AIPI, Singapore and Denmark are ahead of the US that
ranks only 3. Moreover, there is only little variation among
the advanced economies. However, China— generally per-
ceived as very vibrant Al developing — economy only ranks
31,



https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier#key-insights
https://www.goldmansachs.com/insights/articles/generative-ai-could-raise-global-gdp-by-7-percent
https://economics.mit.edu/sites/default/files/2024-08/The%20Simple%20Macroeconomics%20of%20AI.pdf
https://economics.mit.edu/sites/default/files/2024-08/The%20Simple%20Macroeconomics%20of%20AI.pdf
https://www.imf.org/external/datamapper/datasets/AIPI
https://www.imf.org/external/datamapper/datasets/AIPI

The reason for this is that the “Foundational Al Preparedness”
which in the AIPI captures the dimensions Digital Infrastruc-
ture and Human Capital and Labor Market Policies does not
differ too much among advanced economies, e.g. sub-indica-
tors like estimated internet users per 100 inhabitants. But
when it comes to innovation and economic integration and
Regulation and Ethics — that shall capture the “Second-gen-
eration Al Preparedness” — there is much more variation be-
tween developing economies and advanced ones than within
advanced economies. The upshot from AlPI is that the US
is very well prepared to adapt to Al but that it is not the
top country as other advanced economies are in a simi-
larly good position.

That said, from an investor’s perspective it is more important
to assess which countries are likely to benefit most from
Al in terms of productivity enhancement and growth. In
the above citied OECD study, it is pointed out that for the
adaption and diffusion of Al an exposure to knowledge-inten-
sive services (e.g. ICT, telecommunications, finance and pro-
fessional services) is helpful. Also, high-skilled occupations
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sectors, so growth will be stronger in this case (OECD: 4.2.1).
To reap as much as possible economic benefits from Al, it is
crucial for a country to innovate and be able to implement
those innovations quickly and broadly. Against this backdrop,
Al patents are key. A look at their development across econ-
omies shows a quite different picture: China and the US by
far outpace the rest of the world. More recently, China even
became the most Al innovative economy according to this in-
dicator.

4. Our Al Competitiveness Indicator

To address the shortcomings, we have constructed a propri-
etary Al competitiveness indicator based on the equally

Generali Asset Management | Core Matters

weighted dimensions of a. innovation, b. adaption and diffu-
sion, c. human capital and d. regulation (see box below for

Annual patent applications related to Al
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details). The intention is to shift the focus from Al prepared-
ness more towards expected future growth and productivity
gains. The aim of covering a broad range of countries comes
at the cost of a more limited availability of indicators. Still, our
country sample includes both key advanced economies
and all the MSCI Emerging Market economies, which we
deem very useful from an investor perspective. In total, our
sample contains 55 countries.

A/ Innovation in general and in Al specifically is key for
economies to gain competitive advantage over others. Inno-
vative countries should be characterised by a high share of
R&D expenditures in GDP amid a high patent activity in gen-
eral as well as in Al.

B/ For these innovations to translate quickly into eco-
nomic gains, preparedness is for sure needed. But in con-
trast to the broad scope of the IMF’s AlIPI, we prefer to use a
narrower definition. To fully capture the infrastructure dimen-
sion, we use the International Telecommunication Union’s
ICT Development Index. It provides a high-level, partial view
of the state of digital connectivity. It is complemented by the
UNCTAD'’s Frontier technology readiness index consisting of
the categories ICT deployment, skill, R&D activity, industry
activity and access to finance. Additionally, we have chosen
Scholarly articles on Al (covering English- and Chinese-lan-
guage scholarly publications related to the development and
application of Al including journal articles, conference papers,
repository publications, books, and theses) as a proxy for the
speed at which new Al knowledge spills over from academia
into the broader economy. A potential tailwind for the adoption
of Al is, in our view, the average age of the population, as the
ability and willingness to use new technologies decreases
with age.



https://www.itu.int/itu-d/reports/statistics/idi2024/
https://unctadstat.unctad.org/datacentre/dataviewer/US.FTRI

Metrics used in the GenAM Al Competitiveness Indicator

(weights in brackets)

R&D expenditure https://data.worldbank.org/in
. dica-
share in GDP (60%) tor/GB.XPD.RSDV.GD.ZS
Innova-
i Patent applications per
tion PP P https://ourworldindata.org
min people (20%)
(25%)

Al patents per 1 min
people (20%)

Human
capital
& labour
ME G

(25%)

https://ourworldindata.org

! The z-score approach or standardization subtracts from a point the av-
erage of this variables and adjusts it by the corresponding standard de-
viation. The min-max approach normalizes a data point by subtracting
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C/ Elevated human capital is of the essence for spreading
and applying Al. Especially STEM (science, technology, en-
gineering, and mathematics) graduates will be needed. To
ensure diffusion among firms and sectors internal labour mar-
ket mobility is also included here.

D/ Finally, legislation should neither hinder Al nor allow the
negative aspects of Al to gain the upper hand. We follow the
World Bank’s approach and try to capture this regulatory and
legal dimension by looking at the Al bills passed. Admittedly,
this sub-category is the weakest exhibits the loosest relation
to Al innovation on theoretical grounds. But together with the
view about the legal adaptability to the digital business model
it should provide some indication of whether the legislative or
regulatory environment is conducive to Al. Additionally, we in-
corporate an indicator for government effectiveness and ac-
countability in this category.

When constructing Al competitiveness indicators, it is im-
portant to bear in mind that the outcome is potentially sensi-
tive to two dimensions: First, the operationalisation of crit-
ical variables in absolute terms or per capita numbers.
The per capita (mIn persons) approach emphasises the pos-
itive spillover effects from agglomeration via density while the
absolute number emphasises the mere scale. We find both
approaches viable on theoretical grounds; it is in the end an
empirical question whether positive externalities arise from a
high density of patent applications, Al patents and Scholarly
articles on Al, or their sheer number. Second, when ranking
the economies, this can be done by means of the
min/max-method or z-scores®. The IMF’s AIPI indicator fol-
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lows other international organisations (e.g. the World Bank)
and uses the first approach. However, to detect the potential
technological leadership of a country, its distance from the
average might be more telling.

the min/max of the sample and dividing the result by the difference be-
tween the max and min value.
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With these considerations in mind, we decided to analyse us-
ing per capita as well absolute variables and adjusting
them by means of the z-score as well as min-max ap-
proach. From an investor perspective it may be useful to de-
tect the economies best suited for adaption of Al and with a
high probability to reap its potential economic gains while one
should be cautious about investing in the laggards. We there-
fore focus on the best 10 and the worst 10.
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Based on absolute numbers we find that the identified econ-
omies belonging to the best 10 are — in slightly different order
- in case of min/max or z-score the US, China, Germany,
Malaysia, Singapore, South Korea, the UK, Sweden and
Finland. The only economy included in case of the z-score
approach is United Arab Emirates which is replaced by Es-
tonia in the min-max approach.

GenAM Al country heatmap
~___________country ranking under various standarisation approaches

absolute number per capita
zscore min-max zscore min-max
best 10
us us S. Korea us
China China us S. Korea
Malaysia Germany Singapore Singapore
Germany Malaysia Germany Germany
Singapore Singapore Malaysia Malaysia
S. Korea S. Korea UK Sweden
UK UK Sweden UK
Sweden Sweden Finland Finland
Finland Finland Switzerland Luxembourg
UAE Estonia China Switzerland
worst 10

Greece Colombia Colombia Chile
Chile Greece Chile Poland
Poland Poland Poland Colombia
Egypt Egypt Hungary Hungary
Brazil Brazil Egypt Egypt
Hungary Hungary Brazil Brazil
Georgia Georgia Georgia Georgia
Ukraine Ukraine Ukraine Ukraine
Vietham Vietnam Vietnam Vietnam
Kuwait Kuwait Kuwait Kuwait

Note: highlighted countries are those that come up consistently in tops/flops irrespective of the
standardization approach taken
Source: GenAM calculations

Likewise, in both cases — in slightly different order — Greece,

Poland, Brazil, Egypt, Hungary, Georgia, the Ukraine, Vi-
etnam and Kuwait belong to the worst 10 group, while Chile
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does so only when using z-scores and Columbia only in case
of the min-max approach.

We do the same in case of the per capita approach. Overall,
our approach identifies eight economies which are ro-
bustly in the best 10 or worst 10 (see table above). It is a
bit surprising that China does relatively poor in the per capita
specification. The key reason is that, given its huge popula-
tion size of 1.4 bn people, it scores poorly in the category
adaption and diffusion. On the other hand, small countries
with some Al focus benefit, e.g. Switzerland.

5. Al Vibrancy Ranking

Even more narrowly focused on Al is the Global Al Vibrancy
Tool from the Stanford University. It is much more detailed
than our proprietary indicator using 42 indicators organized
into 8 pillars. These are R&D, Responsible Al, economy, ed-
ucation, diversity policy and governance, public opinion, and
infrastructure. For instance, it contains variables such as
newly funded Al companies and net migration flows of Al
skills. However, this comes at the cost of covering only 36
countries. while our proprietary indicatory covers 55 countries
and the IMF’s AIPI even 174.

2023 Global Al Vibrancy Ranking
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Despite the lower number of economies included and the
greater focus on Al only, this indicator also shows that the
US, Germany, and Singapore are in the best 10 group. Itis
important to keep in mind that the Al Vibrancy Ranking (see
graph below) can among others also be calculated based on
absolute numbers or per capita basis. In the chosen absolute
number approach, there is a big overlap with the outcome of
our proprietary approach: both consistently place China num-
ber two after the US. However, India, France and Japan did
not appear in our best 10.

The only country that is also included in our sample and
among the worst ten is Brazil. Quite surprisingly, Estonia


https://aiindex.stanford.edu/vibrancy/
https://aiindex.stanford.edu/vibrancy/

ranks only 32 in the Al Vibrancy Ranking, as it ranks poorly in
Al-related R&D, responsible Al and the economy. In contrast,
it does relatively well on the more general measurement hu-
man capital endowment and the labour market that is in-
cluded in our proprietary indicator. The breakdown of this in-
dicator shows that the sheer size of R&D and the huge infra-
structure endowment are major drivers in making the US and
China the two leading Al economies.

2023 Global Al Vibrancy Ranking: Best 10
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6. Conclusions

Al is spreading more and more into economic activity. While
it is not clear how strong the related growth and productivity
gains will be, they will undoubtedly be positive. From an in-
vestor perspective, it is crucial to identify in a first step the
most promising markets. To do so, we constructed a proprie-
tary Al indicator that captures key dimensions (innovation, dif-
fusion, human capital and regulatory framework) required for
exploiting the benefits of Al. Unlike to the IMF’s AIPI broad
indicator (covering 174 countries), we focused more narrowly
on the Al dimension (at the cost of a smaller country sample),
if not as much as the Global Al Vibrancy tool (AIVT) from
Stanford University (covering only 36 countries). Our sample
of 55 economies contains all MSCI Emerging Markets

BEST 10 Al ECONOMIES

AIPI; 174 countries

Denmark, Estonia,
Netherland, New
Zealand, Switzerland

enAM Al
indicator:
55

countries

Al Vibrancy: 36
countries:

China,
Malaysia, S.
Korea, UK

France, India,
Japan
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members. Still the US, Germany, and Singapore are con-
sistently identified as belonging to the best 10 group by either
indicator. When building the analysis on absolute numbers
(like the AIVT does), China gets included too, as are South
Korea, the UK and the United Arab Emirates. However,
there are also countries that are not in the best 10 of either
our Al indicator or the AIVT: France, India, United Arab
Emirates, Japan, Malaysia, Sweden and Finland.

All the indicators considered identify Brazil as being very
poorly prepared for Al. Not so clear are the signals for other
countries but our upshot is that Kuwait, Vietnam, the
Ukraine, Georgia, Hungary, Poland, Russia, Mexico,
South Africa, and Turkey are not in a position of strength.

WORST 10 Al ECONOMIES

Colombia, Peru, India,
S. Africa, Philippines

Egypt,
S. Africa Kﬂ\fait
Ukraine,

Vietnam

Brazil

S. Arabia,

Australia, Russia, Chile, Greece,
Ireland, Turkey, Hungary, Peru,
Estonia. Mexico, Poland

New Zealand

A shortcoming of all Al indicators is that data are available
only with a substantial time lag and can hence serve only be
a first screening. More detailed information should be gath-
ered, e.g. from the European Commission in case of regula-
tion by EU countries. The latest Trump initiative to launch a $
500 bn investment in Al infrastructure reminds us that the Al
environment might change quickly and substantially. Disrup-
tive innovations might suddenly alter the Al country ranking.
The appearance of DeepSeek, for instance, put Chinese Al
models (almost) at par with the top Silicon Valley products
reminding us about the non-linear nature of Al innovations
and inventions, thereby challenging the ability of the dis-
cussed Al indicators to predict future economic success.

Nevertheless, our study suggests that investors should not
rely on broad classifications like MISCI EM, EU or BRICS.
Within the MSCI EM, only South Korea belongs to the most
promising Al economies, and Mexico and South Africa belong
to the least promising. Likewise, within the euro area France
and Germany belong to the leading economies; Ireland, ac-
cording to the AIVT, to the laggards. Within the BRICS, China
undoubtedly has a huge potential while Russia and South Af-
rica have only a very small one.


https://ai-watch.ec.europa.eu/countries_en
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